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(54) [JBB&fc*] MOST;- Kfa-HSlby- h*M 



(57) [gift] (ttiEV) 

fc. most;- KS/»- MM&y- h«**WJ-*¥ 

%U ttXy^ifii^tCffirST^-Fpxs** 
jI4*8i«tn* J/a-H4tti<MOS7/-FJ/»- 

12*>6n* ->a-HliLTS6<MOST;-K'>a 

-H5" ©-auca^sPB'i* s i o, no±ic, 7 
y- mm 1 «cjtL/. 1 4 neit»jjS8tite!x 3 
- h mmv- b tm 1 3 , *is:tt /c±tt ✓ - f <m±# 

fc£ll£&lRbTT;-K«Sffil ^JKl&l/fc. MOST 




(2) 

1 

[&EFS*5ft©ffiffl] 

^sn^^-f^-^s^Mficfc^-r, 7/- F 
pi$ *B«:x*?->yjinx&ifeu i&x?^>y8S 

&C®-T'S7>'-KpxS..y£JiiH5&Cn' ^s-HiL 
Tgd<MOS7./- Fi>3-- hB*. 

U f£x-;/^:> 9 n* S'a- FB£ Ui<MO 10 
F^3-FB©--§l5iC*^£Pi8£S i O, S&-C 

r ✓ - FBttfc i«sn?ctiii^fti Ucct * 

[S3*B2] iHEX9*>y»©fi3Btc«. n* 

om o s r ^ - f ^ s - n§ f»y- mue % w 

f**^. 20 

[3&93©S¥iffl&tfciPI] 
[0 00 1 ] 

v-YZ-^-tw-iv** (gto) . s^sy- 

YjHHI-=7 (Insulated Gate Bipolar T 

ransistor) ( I GBT) ^CCtel^-C. T S- YMMW^ 

hU-K=|-7MiT|f5. MOS7^-Fi'3-l-fl! 30 

m*m?z!m#3i*(o®&zm< l c&&Ltc. most 

[0 00 2] 

[se*cDS'#] fie*. *Hff^fc*ffl-ate*> (on) &n 

WSKDfit&tLX. 7 J- FWJtCn^ir 7 rBfcKWfc 
SttSCCW:. n><7 7TB 3 &*rS&l< i 1tjg«CJ:9*>« 

E4fi<Sim. 7 feH£©Hfc#-Ct£. ft 

«B3Btt*4*lfflLfe7>-FS/a-mjS^>. 40 
7r»*7V-F«ltCn* BrSfeLfcftifePGTOCD 

5/s-HtB.ttfW.I*. 'm&TS-Vi/a-Vm 

&<d s i 'j * i> " 9M&£*¥f l 'U , ed 

D-87-66,pp.37 ~ 49 (19 8 7 4£10£7H) 
*iTl>£5I9-C$>.£>. *l»B*fc. »HW 1-9316 

£fcn--"< 7 7 m$:7S- FflMtCn* BTfcst&L. 
fcGTO©igat(3. W*tf. t«"N^-.77i 
i!7^- Ff a- Ffifg£»J8l<fc6 kVGTOt-/ 50 
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2 

'JX*" lg?^?^^Xf^. EDD-87-65,pp.2 

7 -35 ( 1 9 8 7*£1 0J37H) (c*jt»r^3nrt> 

a - MUS*«r**WM»J * s ##Hi$iA£|5]-aj 
BIA(C<£*). S^fp^3-2 8 0 646-^tCli^Sn 

[0003 ]^i4tctei>r. lttry-Fll. 2» 

*B (p t ) B. 5«n* S's-FB. 6»n^v7r 
B. 7 WiSffiSv^ifftB. 8(ipy-H, 9 It'* vis 
•<—>3>S. 8' B*y-FniS9*l (n« )B 
•CSS. H 1 4«cfclir«n^i'7TB6©/l$t^ 

#B 7 +K£#S^B+©*#**ir»*Kfi!8rc* £ 

— Fpxs 5Ji4*i 6©5a*JftOLiiA=l:? 1 1 £§C 
f„ n^v7 7B6*(cS«$nS«^©{rbtli?:Itfi^S 
fcfetcil 4ec*s(,i-r«in» ->a- FB5*S:ttfc«ii 

[0 0 04] L#>U S£*©n^v^ 7 B (6) 5rWT 

57^- F->3-F«jg«. wjE£fs&-r*c 

ffJ-C*9. n^777l(6) ©jg&£Jt»ni,7c*i^ > 
TV- F>a- V^£±ML-C*7\9ii&*m±2&ZZ 
£tt«U». 7/- Fv'a- FS4±^0Ja r/c*&. 

*>«e#:SlLi*u o^-ai-tr^ (ess 

Jfe-Sttr^/c^^^-r^. C©*§£\ ^7D^ (Of 

f-loss) «:T#S#S:*->ax (on-loss)li:tLfcJ?-r£. 

(on) VmL*? (off)ttfg<fc© F U- F**:7£3( 
#L/. fi1±1l6£fcK:?fc#U W3L$tfSC£W:fiE3fc©n 

[0005] 

^•7l±#gi©hU-F^7©ffinfc. MOS7/-F'> 

3- Fjii&y- F^^^2)**^-?*ffi«t--5c 

[0006] 

[ISSI?:fiiatT-2)7cto©^©] *§m<Dm&L<D-MltT 

*V-Fni;^I (8' ) ip^itKIJp 

y-FB (8) <fc. ^ffita*«(*B ( 7 ) i. 

7l (6) i. M7>- F'px= ?£B (4) *^^c 

sbj&wb^ubjss n?c^ u ^- 5aso*aitM6^ «c*5 

l^r. r^ - K px = (4) tCX5> ?->^/30X5r 

teb. I^x -j + l/tfm (12) tcItSTV- Fpxs 
»5»B(4)atcn* FB<btrfi(i<MOS7V 



C3) 

3 

-K->3-hJI (5* ) £. 7/-Fpi5 v>?m 
(4) (CttSU n^577i (6) eettSUa<r»J:9 
KEBU (12) a>6n* fa-FB 

tU"CH6<MOSr^-F'>3- FB (5' ) ©— bpk: 
tW^SP^S i O, J8 < 1 0) tclXT J - F(IJ 
^{c^^SL-try- F^ffi ( 1 ) ^J&Lfc. 

U 8i9?>yi(12)rtSiO,J8(10)(c?S 
or. 7^- Km® ( 1 > CC*fr .^aug (14) CcJ: 
«Jl6«Bfi!i-«*ifc. Us- hffiSby- b&fe (WP#SA 10 
G (Short Assist Gate)M©i^) (13) ZttML 
/cMOS7^- F^a-FfflB&y-Fflfct^T*^ 

[0007] ##fe B Jtt. x f ?>7M<Dfg, 

gptc»n* fa-FtiiSbB (5' ) 4RWkCifc«F« 
MOSry-Ki'H- F**3££?Tf 

[0008] 

[flPJB] 0 9 75^0 1 2 (*^Bj«:J;SMOSr^- H 
-> 3 -rffi8>y-r **»f***©*M]BiKS 20 

i&Bjgj-c**. SH^ctenr. *h-£*ix*.rt^--'< 
>fh. * + !>T©tb*. v- uttt (ry-F • #y 
-FraoBffi-BaMStt) «c>t«;r6«5Sia*^-c(r» 
¥a|&3i-?-£i/-c. s i-tr-f ^^.^©ssi^tctew 

[0009] 19 t*.£?l!5, ! fS14'C£>£. C©£#. SAG 
mS (1 3) i7/-Fl® ( 1 ) mttfa-HttaMC 
OX*5<. 09{C*Jl»-CEP»nlli^|63«EV o #J2 5V!I 

(11) tt8£/C<t'ffll.»Tt»&t». oiO. C©^T- 30 
ttMOS7V- F^3-F##&Lfrl.>iI£©«fc Sfrtt 
ff£ Ct 0 . MfS.±MV~ ©ttfpt ft 4. 

[o o i o ] m i o >i$&-c$> * „ cot 

SAGlfi(13) i7^-KlI(l) P 8 1«->a 

EE01/2£br, #ji 2 5 o v<tiia i ii-&£7rsi>"Ct> 
S. £©B*» MOS^ + V^Jl/ (11)11 *V-Fn 
iiv$l(8' ) .^©m-^&A. ^£ "3 n'<?7r 
B <6) %ftVCfcH.Thts1b{fc&-rZ. ttc. cinicW 
&l>IE?l«7;-FpXS 7#n (4) JrOnMOS^ 40 

^jKI i) *Stt-c£A#te3;s. -?£9S 
MOS^tW (ID t*?NMU lEfLSEAKKCC^S 

[0 0 1 1 ] H 1 1 B*a«tt"C*S. C©<tt. SA 

Gms (13) try- vmm ( i ) r£H*'> 3 - FtKSS 

Vflgiffil^li^mL-Ct^. C©B$MOS 

;K 1 1 ) tt»fEt/Tt»fcl». o« OjWUUB-fr-f U * 50 
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SKowtttt*). i-ummm&oTs-h-us-y-m 
[o 0 1 2 ] mi i\zz-y*?\mxibz,* f-vm. 

S (2) *0iE?Lmi)Si45l*til-r^. y- fss 
(2) . *V~FBS (3) PS <c£/M 7 0, 

+ + UTAS?U[«L.py- FB (8) ©JHH#£^tLT 

«.»<. p^-H (8) i*V-FnxS y £® 
(8' ) H^K* 5 2>sgai?BfiS;ccJ:0. *v-Kms 
(8' ) ft>5©tt?-&AftSf*±U 7/-F-* 

y-FIHWEV. ifi±&T*lcWtH\ SAGSid 

3) zry-Fmm (i) «c*fLiE^VT^-r«.c<t 
■c, Mosf+^Ki i) ^s^w^a-rscitc 

iSffift*3£f*B (7) *Rtfn^?7TB (6) 
*>K:i¥j6i3&S-f SS^ten ' >3- F4ffiffi]@ ( 5 ' ) A> 
£MOS3 L + *.'l' (11) ^UMOS7^-F">3 
-FB (5' ) KililU TS- FH& ( 1 ) ^£3S# 

£ttgfr«3. S^ffiA«J*V- Fnxs -;,2Jf (8' ) 
#> 6 £ C T C> % (r =>/c » . iE?L^ A©H^ MmXMW ^ 
^-£©ffM-^* s *£^0. n^-;77i (6) <bT^- 
FpX5v*JB (4) i©ra*J*+UTH«S-^jfiS©iti 

mfaWciSMitim-etZ clicks, ojt), 

^-^^-ciJMos (id ^asw^ttf'Pi/ 

[0013] Ki±iftBjufcJ:^(c. *^W©ttfPJia« 
MOS7-'- F->3- F?S«?y- rt?fj*tc*$^-t\ Z- 
SAG^I ( 1 3) ^jE^'-fr^-T-SCi 

r-Mos^+^juAifia^. ^©3§#aiL*s?si4{fc-r2. 

[00 14] 

mmmi ] Sl«*:^©M0STy-F'>3-FTl 
L. MOST^-F->a- Fti&y- F#ji£Wr£St 

ms^-^ ^ ^©^a«j»iii«SEi«:*r. m 1 ccjb 

Ht, l«T>-F^S. 2«y-FSS. 3«*V- 
FSffir*-5. 4»7>'-Fpx55$l l 5' ttn* 
-> 3 -FfflSjB, 5" im*m (S7) tefcW&n* -> 
3-FB (5) «tl5^tc(S!j<MOSr^- Ki/s-FB 
r$)^>. 6an^y7 7 I. 7 {iSfiCv^jS^BT* 

8ttpy- FBfeL< «P^-^BT*«3. 8' « 
*V- Fnxs 7?lt*5. 9«y- F • »y-FM 
(D'-ivis^-isa'^&X&Z,. 10«MOST^-F^ 

3- bm&oi&tmti,-c&i>< S iO, B"C*S. 1 1 

(JMOSTy- F'>3- F«ittC*JW5MOS?- + *^ 



m 

(4) 

5 

[0015] »jft*tt*iB#«:»9ira4aT©a9r 
&& e s iiMyx* (si) «cafflr^<* T-/-F 

U BJ&3*ifc»K7y~ fpx$^l(Pel) 4 
QS&CCT^-- Fpxs ?*B4 iDfcSl^ n* 
UltraCS^I-^MOST^-F^a-hBS* €: 10 

*>a-Fft&B5' SrRWTfefi^. MOST^-Fi^ 
in* S/a-h1M&»5' tCS^^t(D7 
v-FpX5y>l <Pe B) 4«WaBCCMOS9 L * 

i £7&£i/TMOSgM1^£t;£'tf*. sio, 

Ml 0*KWS. COx^>^iil 2. SiO, Kl 
0 «C»C^ S A 1 3 «3K»3BO»a y -Y 

* 0 *v- Fffl<D«a©i!a*ffi»ia 1 4CDt^fd<bpi 

[0 0 16] MOST-/- F->3- F«»y- F 

£ e ^ltC^T. r-/- Fmsi £S i 0 2 I10i 
7/-Fpi^ 7 ^14«:J:-5tMOSttJIW«S 

t';7^MOSft*JU l<D»iICCj:-*"C % MOST 

y- ^n^tS^ff^T^cor 

[0017] COMOST^- F^a-httiSCC^^r 
?I»MSWn^t^MOSFET«MOS7 30 

£ 0 rift < T ^ - F P x 5 y $ B 4 tt±SE<D^ffi Wtt V 
-*fcJSf*SttT<r>5. *iiW(CFU-f>iUr»< n 
^^7f6^<ttn* ->3-Fffi8Wf5' CDH(4 

l©«ffiCCil3RUT, U > lighter n^'* 

3>©»£-Cftl Vr**K e*r(Bl». MOS7/- 

t^MOSF ET«MOS7^- FSMH&tt* jHr* 
y-*teJt^r Fu-f >o*<a*fiaffltr*sci 
frh. ^{iWttn^r^^MOSFET^iE^-YT^tt 
ffitt*. -^Ur. ccDflt^-fTXttl ViKHTtft 
0, M0STy-FS»O»Ja0[«:Tl«Ci36SM0S 

ry- Fva- hottffiJL Wtifr*^> e con 

fe|,Si0 2 Bl 0<^il$v MOSft^b 1 1 SS#fc 
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F^3- + (tL<»MOS7/-Ki/ 

rSMiLtWitf 1 0 0ffl*SW«-*Ci9*iM 
OS7^- Ffa- F<D!S!a*»5E-J"4»H-C*0, 31 
fCQMO S FE T©*>«!a«:Tlf 5fc«)©*a3Wpia 

[00 18]*^(t C(DMOS7y-F.^3-F» 
JS*»c»*WCcfl»*>Tfc«>, 2/ a- F»B&y- ha@ 
13*tt»lLfc.. t<Dfc#M0STy-F^3-F*4, 

+ U T3 1 # ffl L t4i§5lccfc 

[0 0 19] Hiec^UfcHi6«lr«MOSTy-F^ 
^tf-^F^>^X£ (IGBT), *C^4^ffiy-F 

jbs iim yx*> aia*y- hj&s iim yx*i§ic 

*5C^rfe**?BCC«SMOST-/- Ft/ a - h^B&y- 
[0020] 

b t(DM os7/-Fi/ 3 ^h ffigfty- h as* m? * 

3 tt««e«tt«c*rt Shfcffl-c**. > y 3>ffi<c» 

(D-f -/^-ttO^ y n >M 1 5 (CMO S * *;H 1 £ 

fcft. ^^yifx^^>^c<i:DMOS^+^;bffl(D 
iHSrJBfiR-raW^ib^T. ?lW&MOSFET<Df 
r*iVSCD«iai3WS»ttt9» MOSTy-F^a-F 

3RtCOt^rC4KI— (D#JH##*(tL/TftS. 
[002 1 ] 

[»«W3] 03{4*^HJ<7>5(I©»SW (*ig^)3) db 
LtOMOS7/-Kt/a-F ti«J^- b «it**^5 

^awttR^o^jSwr**. ^3-hfflB&y-Fssi 

3«S2 ©*&4t43»oeJBtt«CJBStSti 
H3 0Wr«H2CCJt^rS/a- HIBfty-F 
«ffil 3*a»<D^«itt-3TC»*Ci*6, MOST 
y-Ft/a-hBS* *tB»W<c/hSir*{ii««c»jsR'r* 
CiOT*. »*W«C7^-FpX3 9*B4©««* 
Jt<KiC43»r*S. B2SCnB3CD7^-FMHX 
14, S£*4i»I©R«##»^o-fe^. ^»»2/ya> 

y a >SfiOI4 0 ^to* J0B»*ffl*^fc# & c <fc Cc 



[0022] 

CIH60I4] 04tt#f|Hji©j3d©iQ604 (£ftf|4) 4 

n* i/a-h«B&»5' . MOSf+*JH lRO'MO 
✓-KH) JLJOWtSft. ttoT. ->a- Fffs&y- F 10 

JB5' £7^- FWi^U=i>ffi*rSSb-CJf5fiSbn» 
5. B4©J:^«i££!£ffl-f £C4KJ:-3-C > MOS 

4 KfcUt 4>B 1 7b2H 3 ira^CDfflitr^-r S1«fi£S3R 
ccoor ©^fl&S-^fctt l/Tft 5. 
[00233 

] H5tt*«WOJ!II©|5»« <*fcW5) 4 20 
L/tOMO S 7 — KJ/a- FUSS^- Flg^SrWrS 

n* 5/«-MMW5' . MOS7/-FJ/a-H 
5' ifIfiftV-VFl"f>it5MOSFET# 

ii&s£{c^j£$ftrt,>s.£«cfts. eoflBSSrfSsw 

IQ&W5 tCfclVCtt. ->a-F?iS!jy-FS 

6bi 3s^©ift®tt&t3»i*4&«3. nmmicTs- 

F p X 5 v £J1 4 F«3icaat)iiS nt^s ftT ig 
jg#££4l,-C«\ 7^-F'pXS v^Jf 4CC.*tOT. R 
I E«CR^7Xvi? ?fKJ:r.tlJSje^<D« 30 
StJBeso. mosj?®4&ss."J 3 > J?ffi© 2V - S^B 
S i O, JK1 OfcffJJiXb. *>Ji"J3> 

ttli B3«HC JBfiW £ C 4 # i & i><&®-e ft z>. 
pS8. B5tC*JUTfeB17SMB4 4i3I3F©<at£f Sfll 
j^fSCCOl,>Tt;t|a]-©#Mf^£tfl>rft*. 
[0024] 

[*tt«6] M 6 tt*&93<D3!l4>£fk0!l (**S#'J6) 4 
U-CODMOST^-F^a-l-ffiffty-HS^^^TS 40 

*^{*^+©«3tw-c ft 5 . b 5 <ommm 5 4 m o s 7 

lc;§;i£gCCfcffc;Sftfc*SilS. IP*. 7^-Fp' x=? 
t>?m4' £=rr*£.»C**. T^-Fp* IS-;*® 
HS4' ©gi£CC«fcoT7>'- F P X5 »*14iMOS 
7/-F5/H-F ffiBWa 5 * 4 ©fflOa^rfijCDffita^e 
mt?2>C t#V*. MOS7/-F->3-Ffl)^3- 

F •& c 4 * S "C £ * £ >- s $ 1*** 
ffi. H6tC*$l»T4>B17bSB5 4|IJ3S©{B*£T£ai 50 
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v 8 
J&gSllc oi >T till]— ©#M##€r« A * . 
[0 02 5] 

[3liSW7] H 7 «**«9!OSi©Wfi« (SISSWI7) 4 
L/tOMOS7/- F^H-bffitty-h«Jfi%Wr4 
^OiWR^CHJSffl-e**. MOS7V-Ki/ 3 -Fffi 

l§]— "Cfti. 7^-Kp* iS5«4' trftfllTS 
Sfcf|ie0i6 4gl1tfi<JK:|5|^-Cft£. B7©HJSW© 
fltfittttftt*. n^?77l6*5n' n- n* n" «S' 
4&o"C(,>-i>.£(Cft5 0 n^-;7r!6©n- SB^teM 

ft. n" 85#©«tite§S*S£K:<fcor. n* 2B#©3I 

2><fc5CCtS:it-$ft-C<,>5. l/*>fcs Hta©7^-Fp* 
15-^1^4' ©Hfffitcttp, I4Mn- SB##S5 
gSft-2>«fc5ftfllJ£;*ft. 7^-Fp* xs»,£gi|iS 
4' *>6aASft*iE7L«, n" gP^^jlia n i IB 
7(C^ASft-?>T^«!S4nc-D-CC^. — n iH7 
^©^f-Rtfn- 8&#©fB-f\ l£t>«. n e Jf 8' frh 
©iiAm^f-W n^v77i6(0n' SP*tCc£ t V rSfg 
Sft^-TU^tifcot^-5. C©«fc5^«31KJl#Si«: 
*tr5H$E0!l7-C<;J:, $->t7l^OMOS7>'"Fi/ 

SlnfeT^O^-r^iC^^gt^rWrS. (Si. B7«C*J 
Oi-CfeB 1 7iSB6 tgra©«#£-rS#j£SgSS«:ot> 
•Cttlal— ©#JSS#4(4 L. T ft 2> . 
[0026] 

[*E»W8] H8tt#ft9!©ai©3QfcW (11^8) 4 
L.-C©MOS7/-F^a-F««iy-FfiS4Wt5 
^(*^©flt®«R|-Cft4. B8©«®9«)!|$»{*. «5S 
WI7©^5rm*l^«:fll»fcjS(CftS 0 n;<-;77S6 
«n* n" n* n" <SS*WL/— S©f-j ^TJglSSft 
Tl»5>. n^v7rJS6©n 4 gp^«n* 2^a-HiBJ!j 
®5' 4L/-ca*<„ MOSft^JH lwm^ttlL.. 

mos 7^ - K-> 3 - vvmktmttzmmimt* 

Wbrt»S. C©/c*(C. i^a- FJiBfiy- F^Sl 3 
[J7/-KpiS7*14fiKn' 8^413— \Zv* 
r. L/*^n• SP5J4?g.^l O^LTigg^fiSSft 
•Ct,>£. n* ^s-h««l«5' 4MOS7^-F->a 
-FIS5' (2(2&giSecGIE3ft, ">a- FfflBbdr'- h 
1 3 It «t -5 -C^ffiW^Si^MO S F E T#£.£SM 

{c«BS3ftn»* (ttawc-3i»rttit^ia*#jR) . m 

0S7/'-F^3-H5' 47X-Fp* 
i£4' «SML/rjgeSL,fc^3t4feo-C^-S^ 7^- 
FSS 1 «:<fc o TM^4 fc«l|S]^fii4 ^•S^P.TftS. 
glUL/T^l/Tfci^C 4«fe*?>^ft?.. i8K 
^0?c^SICT 8 ©«itr«, MOS?- + **<0»#3B» 
W 1 ^MSfeteW? 4tt^Tif*lxTC>5?c«>M0 S7 > 
- F •> a - F ©Stim*«#^-r S 4 1 » 5 4$« =& S . 
|SJ t B8tc*5li-C4>. B17!)SB7 4|a]^©fii^$:TS 
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[0027] 

C^BJCDSS^] 1131J2 5 0 0V/3 0 0Af^tC 
*5t»r*V- FflMKBB— 5£ ( S 1 1M yx*t»j») (c 
T^- FOlJfllii*«S£*W (114) ©tg^tgSK 
Bin 5 n/cM O S T v - F 5/ a - F £ RttB 

B©MOS7-'-'F8>»- nsfty— F«a©w (0 

1) ©!#•££©£ — OX (turn-orvloss) E„„ <t 
$r->jj-7P;* (turr»-off-loss)E.,, ©ffgflfs^TTC U 

/ck©-c*£. x-f » ^r/^fcfrfcuct*. v, =12 

5 0 V. 1 T = 3 0 0 A. T, =1 2 5tt*S. ft* 
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